We describe the design, functionalities and commissioning results of the Laser Pointing Camera, developed at INAF -OAR in collaboration with ESO and Astrel for the 4LGSF of the ESO Adaptive Optics Facility.
INTRODUCTION
The 4LGSF is part of the Adaptive Optics Facility.
It has 4 Laser Guide Star units mounted on the centerpiece structure. 4LGSF is required to point each LGS to sky coordinates, with an absolute error of ±2.5 arcs.
Flexures hysteresis and active optics automatic adjustments of the primary-secondary of UT4, do not allow repeatable open loop pointing models with the specified error -not to mention temperature effects on the different mechanical structures.
The LPC, mounted on the top ring of UT4, uses the recognition of the sky stars to determine the absolute coordinates of the LGS with respect to the VLT telescope centerfield.
It communicates the LGS pointing corrections to the 4LGFS control computer, which applies them.
The pointing calculations are done while the UT4 telescope is doing active optics cycles after a pointing preset, getting ready for the instruments. In this way the LGS-WFS acquisition can start as soon as the VLT UT4 preset and active optics are finished, the 4LGS pointing requirements can be met and much less pointing calibrations are required.
Thanks to LPC, a database with LGS return flux and fwhm vs ALT/AZ coordinates can be extended with each observing run, taking a measurement every two minutes. Moreover, the presence and absorption of of cirrus clouds is also monitored and recorded in the same data base. The regular photometric acquisitions are also available during operation on the user"s GUI. 
LPC MAIN CHARACTERISTICS
The LPC is based on a "smart" CCD camera with Johnson filters, with on-board computing processor, based on Linux OS. The CCD is mounted behind a compact, 15cm aperture Maksutov telescope equipped with an image rotator. It has a field of view of ~35x25 arcmin with subarcsec resolution.
The 70x45x45 cm housing protects the telescope from wind shake and dust. The total weight is 35kg. LPC does not have fans or water cooling to remove the heat generated; it uses thermal conduction with the telescope structure, instead.
LPC is thus a self-contained module, requiring 24V (optionally 12V), 35W power supply and LAN Ethernet.
LPC is able to identify and derive the absolute coordinates of the LGS and of the field natural stars, with 100% sky coverage; it derives the LGS relative position with respect to the UT4 optical axis, with a 3σ error ≤1 arcsec in ALT and AZ; it provides the ΔALT and ΔAZ corrections to apply, to position the four LGS at their targeted positions, within 60 seconds from the user request. In very crowded fields it may take 120 seconds.
LPC has been calibrated to optionally measure the LGS return flux (phot/s/m 2 ), the LGS fwhm in arcsec and the uplink scattering intensity parameter integrated in the range 8-14 km above the observatory, in units of phot/s/sec/arcsec 2 .
Figure 3. The LPC mounted on the top ring of VLT-UT4.
LPC COMMISSIONING RESULTS
LPC commissioning followed the standard ESO path for the installation and verification of new instrumentation and has been timed by the commissioning phases of the main project, the 4LGSF. LPC passed local acceptance and installation on UT4 in April 2015.  LPC is functional on 100% of the sky (full sky coverage), including empty or crowded star field areas.

The average time to return the pointing correction to the 4LGSF is about 60 seconds including the exposure time, with the exception of the large globular clusters 47 Tuc field where due to the paramount number of stars it takes about 2 minutes.  LPC can operate also in extreme fields (cluster, empty fields, extended galaxies, bright objects in the background).
Extremely useful all along the 4LGSF Commissioning, to calibrate LGS pointing, focusing and flux. LGSU2 pointin d.
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LPC CONCLUSIONS
The Laser Pointing Camera is now installed, commissioned and fully operational on the ESO UT4 telescope, as part of the AOF/4LGSF.
It was developed by Astrel and the INAF -Osservatorio Astronomico di Roma, in collaboration with ESO.
The LPC meets its specifications, returning sky images, position of the 4 LGS, fwhm, return flux, uplink scattering in the range 8-14km.
The LPC works as standalone instrument, runs on Linux and it is controlled via LAN using ascii interpreted commands and parameter exchanges. It is fully controlled and integrated in the VLT SW.
The LPC has proven to be a very useful tool for operation of LGS-AO systems. As it operates independently of the large UT4 telescope, the overhead time for the acquisition of multiple LGS on the AO WFS is practically zero, hidden behind the UT4 active optics initial cycles, which last ~2minutes. 
